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Background: Several studies have shown the positive effects of adapted physical activity (APA) 
on physical and mental health (MH) during the lifetime. The aim of this study was to assess the 
effectiveness of a specific APA intervention program in the improvement of the health-related 
quality of life (QOL) and functional condition of spine in elderly women.
Methods: Thirty women were recruited from a senior center and randomly assigned to two 
groups: control group (CG; age: 69.69±7.94 years, height: 1.57±0.06 m, weight: 68.42±8.18 kg, 
body mass index [BMI]: 27.88±2.81) and trained group (TG; age: 68.35±6.04 years, height: 
1.55±0.05 m, weight: 64.78±10.16 kg, BMI: 26.98±3.07). The APA program was conducted 
for 8 weeks, with two training sessions/week. CG did not perform any physical activity during 
the study. Spinal angles were evaluated by SpinalMouse® (Idiag, Volkerswill, Switzerland); 
health-related QOL was evaluated by SF-36 Health Survey, which assesses physical component 
summary (PCS-36), mental component summary (MCS-36), and eight subscales: physical func-
tioning, role-physical, bodily pain, general health perception, role-emotional, social functioning, 
vitality, and MH. All measures were recorded before and after the experimental period.
Results: In TG, compared to CG, the two-way analysis of variance with repeated measures 
with Bonferroni post hoc test showed a relevant improvement in lumbar spinal angle (°) and 
in SF-36 outcomes after the intervention period. We showed a significant increase in physical 
functioning, bodily pain, and MH subscales and in PCS-36 and MCS-36 scores in TG compared 
to CG. In particular, from baseline to posttest, we found that in TG, the PCS-36 and MCS-36 
scores increased by 13.20% and 11.64%, respectively.
Conclusion: We believe that an 8-week APA intervention program is able to improve psy-
chophysical heath in elderly people. During the aging process, a dynamic lifestyle, including 
regular physical activity, is a crucial factor for public and health care systems to improve QOL 
and physical fitness in aging people.
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Introduction
Independence and improvement of quality of life (QOL) in elderly people is needed 
in an aging society. The Italian population is aging quickly and, in agreement with 
Eurostat researches, Italy is among countries with the highest lifespan and life expec-
tancy in Europe. During the past century, life expectancy rapidly increased due to 
a number of factors, including decrease in infant mortality, rising living standards, 
improved lifestyles and better education, as well as advances in adapted physical activ-
ity (APA), health care, and medicine.1 Several studies showed the positive effects of 
APA on physical and mental health (MH) during the lifetime.2–5 Kovacs et al6 showed 
that a 25-week APA program improved static balance, functional mobility, as well 
as physical functioning (PF), vitality (VT), and general health subdomains of QOL 
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in community-dwelling older women. An active lifestyle, 
including a regular physical activity during the aging pro-
cess, is, therefore, a major challenge for public and health 
care systems to maintain a good health and physical fitness 
in the aging population.6 A recent study has shown that back 
muscle strength and spinal mobility are important predictors 
of QOL in the elderly.7 In particular, Imagama et al7 showed 
that exercise training programs, including muscle strength 
and spinal range of motion (ROM) could influence sagittal 
balance, lumbar lordosis angle, spinal ROM, and back muscle 
strength that are known to be related to better QOL. Back 
muscle strength and thoracic ROM have an impact on the 
improvement of QOL in the middle-aged and the elderly. We 
found in a previous study8 that elderly women who performed 
exercises recommended by a specific flexibility APA program 
could improve ROMs in specific regions of the spine. Particu-
larly, after 8 weeks of APA, participants showed an increased 
spinal ROM compared to the control group (CG).
It is widely recognized by researchers and practitioners 
that physical activity affects QOL in old age via three psy-
chological hypotheses: 1) distraction, 2) self-efficacy, and 3) 
social relationships.9 First, the enjoyable nature of physical 
activities acts as a distraction from unfavorable daily life 
experiences and improves the mood after exercises. Second, 
the motivation to complete a physically challenging task 
was found to be a very important factor for increasing self-
concept, self-awareness, and self-determination.10 Third, 
physical activities create opportunities of social interaction, 
cooperation with others, respecting rules, sharing leisure 
experiences, and receiving the encouragement of peers.
For these reasons, the main purpose of this study was to 
investigate the effects of an 8-week flexibility training APA 
program on health-related QOL and spinal angles in the 
elderly. In agreement with Imagama et al,11 we hypothesized 
that our APA training program8 might improve QOL and 
spine health among healthy elderly.
Methods
Participants
Participants were healthy volunteers who attended the local 
project “Volare” at a senior center in Palermo (Sicily) in 
2012. We carried out the experiments on the same subjects 
participating in a previous study, in which we had observed 
that an 8-week flexibility training program could improve the 
ROM in specific regions of the spine in elderly women.8
Subjects were regarded appropriate for the study if they 
met all of the following inclusion criteria: 1) $60 years of 
chronological age, 2) capacity of providing informed consent 
for study participation, 3) suitability for practicing physical 
activity as attested by medical certificate, 4) stated capability in 
self-care and normal household tasks, 5) availability to attend 
at least 80% of the training sessions, 6) declared autonomy, 7) 
at least 6 months of a programmed physical activity in order to 
recruit active elderly people, and 8) no falls in the last year.
Participants were excluded from the study if they had 
severe walking or standing disabilities12 and scored ,45 in 
the Berg balance scale.
Forty-one woman and four male subjects accepted to 
attend the program but only women were recruited; however, 
after the interview, it was found that only 37/41 women 
met all the inclusion criteria and were considered appropri-
ate for this study. Subjects were randomly assigned to two 
groups using a random numbers table: CG and TG, which 
included 18 and 19 women, respectively. TG was trained for 
8 weeks, while CG did not perform any organized physical 
activity during the experimental period. Evaluations were 
performed thrice in the morning, and the average value was 
used for statistical analysis. The same researcher took all the 
measurements. In data evaluation, two participants from the 
TG were excluded from the study because they did not attend 
80% of the training sessions; five subjects of the CG were not 
considered as they were not subjected to the posttest because 
of personal reasons. For these reasons, 30 women, including 
13 not-trained subjects of CG (age: 69.69±7.94 years, height: 
1.57±0.06 m, weight: 68.42±8.18 kg, body mass index [BMI]: 
27.88±2.81) and 17 trained subjects of TG (age: 68.35±6.04 
years, height: 1.55±0.05 m, weight: 64.78±10.16 kg, BMI: 
26.98±3.07), were included in the statistical analysis. More-
over, all trained participants (n=19; age: 67.68±6.03 years, 
height: 1.54±0.05 m, weight: 64.34±10.02 kg, BMI: 
26.91±3.00) were included in the “intention to treat” (ITT) 
approach to make our analysis exhaustive.
All participants gave their written informed consent prior 
to starting the study. This study was approved by Commis-
sione Etica del Dipartimento DISMOT [Ethics Commission of 
the Department DISMOT]. The study was conducted in accor-
dance with the principles of the Declaration of Helsinki.
Anthropometric measurements
Bodyweight was assessed using a Seca electronic scale 
(maximum weight recordable 300 kg; resolution 100 g; Seca; 
Hamburg, Germany) with the subjects wearing only their 
underwear. Height was measured by a standard stadiometer 
(maximum height recordable 220 cm; resolution 1 mm) with 
the subjects barefoot and standing upright. BMI was esti-
mated as bodyweight divided by height squared (kg/m2).
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Measurement of spinal angles
Spinal angles was evaluated by SpinalMouse® (Idiag, 
Volkerswill, Switzerland), which is an electronic computer-
aided device that measures intersegmental angles in a nonin-
vasive technique.13 The SpinalMouse was run paravertebrally 
along the spine from the seventh cervical (C7) to the third 
sacral (S3) vertebra. We measured thoracic spine angle 
(Thor Sp °), lumbar spine angle (Lum Sp °), spinal inclination 
(Inclin °), and sacral/hip angle in a neutral standing posi-
tion. All the assessments were performed thrice but only 
the average value was provided for statistical analysis. The 
same investigator took all the measurements and lordotic 
angles were expressed as negative values, while kyphotic 
angles were expressed as positive values. Participants did 
not perform “warming up” before the assessment. Intraclass 
coefficients of 0.89–0.95 were determined for curvature 
measurement with SpinalMouse.
Adapted physical activity intervention 
program
The training program was conducted for 8 weeks, with two 
training sessions/week. Every training session included a 
warm-up phase (~10 minutes), a central period (~50 minutes), 
and cool-down phase (~10 minutes). In the warm-up phase, 
from standing posture, participants executed a standard 
sequence of exercises, including circling movements of 
shoulders, pelvis and feet, trunk rotations, and free walking. 
In the central period phase, subjects performed twice a spe-
cific training mesocycle with a sinusoidal pattern (Figure 1) 
of training volume (sets and repetitions of exercises). We 
included in the central phase several training exercises for 
flexibility of the spine, core stability, and stretching of upper 
and lower body, such as trunk rotations, sit-up exercises, and 
stretching exercises of lower and upper limbs.8
As seen in Figure 1, the training volume increased from 
the first to the third week and from the fifth to the seventh 
week; in the fourth and eighth weeks the training volume was 
reduced, decreasing the complexity, sets and repetitions of 
several exercises. The cool-down phase included a standard 
sequence of stretching exercises, such as: from a kneeling 
position, slowly going back on the heels; from a supine pos-
ture, pull the knee toward the body; from neutral standing 
position, bend the whole body forward slowly.8
Assessment of health-related QOl
Health-related QOL was evaluated by the SF-36 Health 
Survey, which assesses participants self-reported health QOL 
using physical and mental composite scores. It investigated 
two dimensions: physical component summary (PCS-36, 
physical domain of SF-36, scores ranging from 0 to 100) 
and mental component summary (MCS-36, mental domain 
of SF-36, scores ranging from 0 to 100). In particular, this 
questionnaire measures health-related functions along eight 
subscales: PF, role-physical (RP) limitations caused by physi-
cal problems, bodily pain (BP), general health perception 
(GH), role-emotional (RE) limitations caused by emotional 
problems, social functioning (SF), VT, and MH. Specifically, 
the PF, RP, BP, and GH belong to the physical component, 
while VT, SF, RE, and MH belong to the mental component. 
PCS and MCS of the SF-36 showed good internal consis-
tency and reliability, with alpha coefficients of 0.82 and 
0.79, respectively. The MCS and the PCS were scored with 
Figure 1 The training volume of the adapted physical activity intervention program.
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norm-based methods. All data were acquired before (pretest) 
and after (posttest) the experiment.
statistical analysis
Results were expressed as mean ± standard deviation. Two-
way analysis of variance (ANOVA) with repeated measures 
was used to evaluate differences over time in anthropometric 
parameters, spinal measures, and physical and mental com-
posite scores of the SF-36 Health Survey between CG and 
TG in response to treatment using the “per protocol” and ITT 
approaches. Time (baseline-posttest)*group (control-trained) 
interaction was considered and the Bonferroni correction was 
applied as post hoc test. To examine between-group differ-
ences at baseline, t-tests of independent samples were con-
ducted for anthropometric parameters, spinal measures, and 
physical and mental composite scores of the SF-36 Health 
Survey. The mean differences and 95% confidence intervals 
were calculated for the experimental group and the CG. 
Statistical significance was accepted as P,0.05. Levene’s 
test was used to assess the homogeneity of variance. All data 
were evaluated using STATISTICA 8.0 Software, version 10 
(Statsoft Inc, Tulsa, OK, USA).
Results
Data analysis showed a normal distribution of variance for 
each dependent variable. As published in our previous study,8 
we observed that, both at baseline and after the 8-week 
period, CG and TG did not show any significant difference 
in bodyweight, height, and BMI. Moreover, at baseline, the 
two groups were equivalent in Thor Sp °, Lum Sp °, Inclin °, 
and sacral/hip angle (Table 1).
The two-way ANOVA with repeated measures with 
Bonferroni post hoc test showed a relevant decrease in Lum 
Sp° in TG compared to CG after the training period (Table 2). 
However, time (baseline-posttest)*group (control-trained) 
interaction did not show any significant difference in TG 
compared to CG. Otherwise, TG did not show any signifi-
cant difference in Thor Sp °, Inclin °, and sacral/hip angle 
compared to CG (Table 2).
Regarding measurements from SF-36 Health Survey, 
we observed, at baseline, that TG and CG were equivalent 
in health-related functions along eight subscales (PF, RP 
limitations; BP, GH, RE limitations; SF, VT, and MH sub-
scales) and PCS-36 and MCS-36. We found that after the 
training period, all eight subscales of SF-36 Health Survey 
increased in TG compared to CG (Table 2). In particular, the 
two-way ANOVA with repeated measures with Bonferroni 
post hoc test showed a significant increase in PF (P=0.001), 
BP (P=0.007), and MH (P=0.001) subscales and in PCS 
(P=0.007) and MCS (P=0.006) scores in TG compared to 
CG after the training period (Table 2). Moreover, the ITT 
analysis showed results similar to the “per protocol”, as is 
evident from Table 3. From baseline to posttest, PCS-36 and 
MCS-36 scores increased by 13.20% and 11.64%, respec-
tively, in the TG (Figures 2 and 3).
Discussion
In our precedent study, we showed that elderly women who 
took part in the special flexibility training program enhanced 
ROMs in specific regions of the spine. Especially, after 
the training period, participants reported an improved total 
thoracic ROM in the spine. In the present study, two-way 
ANOVA with repeated measures with Bonferroni post hoc 
test showed a relevant decrease in Lum Sp° (18.53%) and 
spinal inclination (54.84%) in the exercised group after the 
training period (Table 2). Moreover, we did not show any 
significant difference in Thor Sp and sacral/hip angles in the 
exercised group compared to control (Table 2). We suggest 
that our APA intervention program could prevent the onset 
of “locomotive syndrome” in elderly, as suggested in the 
study of Hirano et al.12 Hirano et al12 showed that an increase 
in spinal inclination and a decrease in back muscle strength 
were significantly associated with locomotive syndrome. 
The Japanese Orthopaedic Association proposed the term 
Table 1 Characteristics of cohort at baseline
SF-36 CG TG Baseline
(P-value)
PF 81.92±7.30 75.59±10.44 ns
rP 94.23±14.98 83.82±23.29 ns
BP 77.46±21.44 68.00±21.78 ns
gh 62.85±17.50 63.29±20.15 ns
VT 68.85±10.24 73.53±9.96 ns
sF 83.62±18.66 77.21±22.20 ns
re 84.62±22.00 76.46±30.67 ns
Mh 74.46±17.78 66.59±15.42 ns
PCs 48.48±6.54 47.36±5.13 ns
MCs 51.55±7.83 49.18±8.12 ns
Thor sp (°) 62.42±8.96 61.85±12.45 ns
lum sp (°) -32.31±5.80 -32.21±5.21 ns
sacral/hip (°) 12.34±6.13 12.18±6.73 ns
Inclin (°) 0.08±3.24 1.24±3.17 ns
Notes: Data presented as mean ± standard deviation. Kyphotic values are positive; 
lordotic values are negative. 
Abbreviations: BP, bodily pain; Cg, control group; gh, general health perception; 
Inclin, spinal inclination; lum sp, lumbar spine; MCs, mental component summary; 
Mh, mental health; PCs, physical component summary; PF, physical functioning; rP, 
role-physical limitations caused by physical problems; re, role-emotional limitations 
caused by emotional problems; sac/hip, sacral/hip; sF, social functioning; Tg, trained 
group; Thor Sp, thoracic spine; VT, vitality; ns, not significant.
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“locomotive syndrome” to describe a pathological condition 
of the elderly caused by weakening of the musculoskeletal 
organs, such as bones, joints, and muscles. Back muscle 
strength had significant negative correlations with age and 
spinal inclination. It had significant negative correlations 
with back muscle strength and lumbar and total spinal ROM 
and significant positive correlations with age, BMI, sacral 
slope angle, and lumbar kyphosis. A decrease in back muscle 
strength and an increase in spinal inclination may be the most 
important risk factors for locomotive syndrome in Japanese 
Table 2 Per protocol analysis of sF-36 subscales and spinal angles in response to the training program
SF-36 Control group Trained group Group 
× time 
(P-value)
BT AT BT vs 
AT 
(P-value)
Difference, mean 
(95% CI)
BT AT BT vs 
AT 
(P-value)
Difference, mean 
(95% CI)
PF 81.92±7.23 85.00±12.42 ns 3.07 (-4.74 to 10.90) 75.59±10.44 92.06±6.39 *** 16.47 (9.62 to -23.31) **
rP 94.23±14.98 92.31±15.76 ns -1.92 (-20.53 to 16.69) 83.82±23.29 98.53±6.06 ns 14.70 (-1.57 to 30.98) ns
BP 77.46±21.44 69.77±23.05 ns -7.69 (-28.39 to 13.01) 68.00±21.78 88.24±14.63 * 20.23 (-2.13 to -38.34) **
gh 62.85±17.50 63.92±13.31 ns 1.07 (-14.52 to 16.68) 63.29±20.15 78.41±13.78 * 15.11 (1.46 to 28.76) ns
VT 68.85±10.24 73.46±9.66 ns 4.61 (-4.93 to 14.16) 73.53±9.96 82.94±10.32 * 9.41 (1.06 to 17.76) ns
sF 83.62±18.66 85.58±14.29 ns 1.96 (-10.06 to 13.99) 77.21±22.20 85.24±14.81 ns 8.02 (-2.49 to 18.54) ns
re 84.62±22.00 87.19±16.86 ns 2.56 (-20.93 to 26.07) 76.46±30.67 100±0.0 * 23.53 (2.98 to 44.09) ns
Mh 74.46±18.44 74.46±17.78 ns 0.0 (-10.58 to 10.58) 66.59±15.42 84.47±9.68 *** 17.88 (8.62 to 27.13) **
PCs 48.48±6.54 49.31±6.82 ns 0.82 (-3.23 to 4.87) 47.36±5.13 53.61±3.33 *** 6.25 (2.70 to 9.79) **
MCs 51.55±7.83 52.16±6.43 ns 0.61 (-3.65 to 4.88) 49.18±8.12 55.66±4.38 *** 6.48 (-2.75 to 10.22) **
Thor sp (°) 62.42±8.96 66.31±9.82 ns 3.88 (-3.05 to 10.82) 61.85±12.45 59.82±12.24 ns -2.02 (-8.09 to 4.03) ns
lum sp (°) -32.31±5.80 -28.38±6.38 ns 3.92 (-0.86 to 8.71) -32.21±5.21 -26.24±7.49 ** 5.97 (1.78 to 10.15) ns
sacral/hip (°) 12.34±6.13 8.81±7.49 ns -3.53 (-8.02 to 0.94) 12.18±6.73 8.65±6.23 ns -3.52 (-7.45 to 0.39) ns
Inclin (°) 0.08±3.24 1.69±3.54 ns 1.61 (-0.83 to 4.06) 1.24±3.17 0.56±2.65 ns -0.67 (-2.82 to 1.46) ns
Notes: Data presented as mean ± standard deviation. *P,0.05; **P,0.01; ***P,0.001. Kyphotic values are positive; lordotic values are negative.
Abbreviations: AT, after training; BT, before training; BP, bodily pain; CG, control group; CI, confidence interval; GH, general health perception; Inclin, spinal inclination; 
lum sp, lumbar spine; MCs, mental component summary; Mh, mental health; PCs, physical component summary; PF, physical functioning; rP, role-physical limitations caused 
by physical problems; re, role-emotional limitations caused by emotional problems; sac/hip, sacral/hip; sF, social functioning; Tg, trained group; Thor sp, thoracic spine; 
VT, vitality; ns, not significant.
Table 3 ITT analysis of sF-36 subscales and spinal angles in response to the training program
SF-36 Control group Trained group Group 
× time 
(P-value)
BT AT BT vs 
AT 
(P-value)
Difference, mean 
(95% CI)
BT AT BT vs 
AT 
(P-value)
Difference, mean 
(95% CI)
PF 81.92±7.23 85.00±12.42 ns 3.07 (-4.54 to 10.69) 76.84±10.57 92.63±6.32 *** 15.78 (9.48 to 22.09) **
rP 94.23±14.98 92.31±15.76 ns -1.92 (-20.03 to 16.19) 85.53±22.54 98.68±5.74 ns 13.15 (-1.82 to 28.14) ns
BP 77.46±21.44 69.77±23.05 ns -7.69 (-28.10 to 12.72) 68.42±20.57 87.42±15.44 * 19.00 (-2.11 to -35.88) ns
gh 62.85±17.50 63.92±13.31 ns 1.07 (-14.61 to 16.76) 64.63±19.42 77.37±13.54 ns 12.73 (-0.23 to 25.71) ns
VT 68.85±10.24 73.46±9.66 ns 4.61 (-4.78 to 14.01) 74.21±9.96 82.89±10.04 * 8.68 (0.91 to 16.45) ns
sF 83.62±18.66 85.58±14.29 ns 1.96 (-9.98 to 13.91) 79.61±22.13 86.13±14.37 ns 6.052 (-3.35 to 16.41) ns
re 84.62±22.00 87.19±16.86 ns 2.56 (-20.46 to 25.60) 77.19±29.52 98.25±7.64 * 21.05 (2.00 to 40.11) ns
Mh 74.46±18.44 74.46±17.78 ns 0.0 (-10.38 to 10.38) 68.00±15.66 84.84±9.58 *** 16.84 (8.25 to 25.42) **
PCs 48.48±6.54 49.31±6.82 ns 0.82 (-3.21 to 4.86) 47.84±5.09 53.56±3.14 *** 5.71 (2.37 to 9.05) *
MCs 51.55±7.83 52.16±6.43 ns 0.61 (-3.67 to 4.90) 49.78±8.05 55.62±4.27 *** 5.84 (-2.29 to 9.38) *
Thor sp (°) 62.42±8.96 66.31±9.82 ns 3.88 (-2.78 to 10.55) 61.97±11.84 59.95±11.62 ns -2.02 (-7.54 to 3.49) ns
lum sp (°) -32.31±5.80 -28.38±6.38 ns 3.92 (-0.84 to 8.69) -32.13±4.96 -26.84±7.34 ** 5.28 (1.34 to 9.23) ns
sacral/hip (°) 12.34±6.13 8.81±7.49 ns -3.53 (-7.95 to 0.87) 12.16±6.36 9.08±6.02 ns -3.07 (-6.72 to 0.57) ns
Inclin (°) 0.08±3.24 1.69±3.54 ns 1.61 (-0.83 to 4.06) 1.34±3.01 0.79±2.75 ns -0.55 (-2.57 to 1.47) ns
Notes: Data presented as mean ± standard deviation. *P,0.05; **P,0.01; ***P,0.001. Kyphotic values are positive; lordotic values are negative.
Abbreviations: AT, after training; BT, before training; BP, bodily pain; CG, control group; CI, confidence interval; GH, general health perception; Inclin, spinal inclination; 
lum sp, lumbar spine; MCs, mental component summary; Mh, mental health; PCs, physical component summary; PF, physical functioning; rP, role-physical limitations caused 
by physical problems; re, role-emotional limitations caused by emotional problems; sac/hip, sacral/hip; sF, social functioning; Tg, trained group; Thor sp, thoracic spine; 
VT, vitality; ns, not significant.
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men. In agreement with Hirano et al, back muscle strength-
ening and spinal ROM exercises, such as that included 
in our APA protocol, could be useful for improving the 
symptoms of locomotive syndrome. Our training exercise 
program determined significant improvements in health 
status indicators. This result is consistent with the growing 
research demonstrating that interventions based on ordinary 
physical activity are key elements to prevent diseases and to 
promote physical and emotional well-being in old age.14 From 
baseline to posttest, PCS-36 and MCS-36 scores increased 
by 13.20% and 11.64%, respectively, in the TG compared 
to CG (Figures 2 and 3), as demonstrated by the two-way 
ANOVA with repeated measures (Table 2). Specifically, with 
regard to PCS, PF and BP showed a significant gain; and 
with regard to MCS, VT, SF, and MH subscales improved. 
On the whole, the highest enhancement in PCS obtained by 
our TG is very interesting because, as highlighted in other 
research assessing validation norms of SF-36 components 
for age groups, PCS items seem to be more discriminating 
for older compared with younger women.15 Moreover, this 
result is consistent with clinical studies that argued how 
scales, such as PF and BP, loading highest on the physical 
component are considered to be mainly influenced by treat-
ment targeting physical skills.16,17 So, we interpreted this 
improvement of PCS in our study as a demonstration of the 
efficacy of our exercise program.
In detail, if we look at specific subscales, the improve-
ments in PF and BP abilities, in conjunction with better 
scores in VT, are related not only to general physical health 
but also to specific beliefs with reference to the costs and 
benefits of exercise in late life. A perceived poor physical 
health and the pain of falls or other impairments, associated 
to the aging process, are frequently reported as main barriers 
to the engagement in physical activity by older adults.18
Moreover, we think it is quite interesting to show that, 
with regard to the mental component measures, our TG 
improved their scores in MH and SF. These results support 
the crucial role of exercise training programs in promoting 
well-being and social inclusion among special population as 
the elderly. First, the MH scale has been revealed to be highly 
discriminant in screening for psychiatric disorders, especially 
depressive disorders.19 Consequently, the improvement in this 
subscale can be interpreted as a factor protecting our partici-
pants from the risk of developing a psychiatric disorder. On 
the other hand, the significant gain in SF confirms how the 
exercise training program is perceived as an opportunity to 
socialize, develop social skills by fun and leisure activities, 
and build a social network with other people sharing similar 
life experiences.
Group interface and socialization resulting from the 
intervention could have influenced PF, BP, and MH domains. 
Satisfaction and the adherence to an exercise period are 
crucial in order to mediate the functional and psychological 
changes desired. Though we did not evaluate the level of 
gratification during the experimental period, we found that 
trained participants attended at least 80% of exercise training 
period. Our positive percentage of attendance is inconsistent 
with general dropout rates estimated as 50% from the third to 
the sixth month of training exercise programs targeting older 
individuals.20 Moreover, qualitative report during feedback 
phase of training unit also indicated the group setting was use-
ful and motivational. Additional study could compare group-
based and individual treatment outcomes. The multifaceted 
intervention had many components that could have improved 
MH subscales. Self-management approaches and life skills, 
including goal setting and researching local physical activity 
Figure 2 Mean score of physical component summary (PCs-36) of the sF-36 health 
survey in the BT and AT period in Tg and Cg.
Note: *P,0.05.
Abbreviations: BT, before training; AT, after training; Tg, trained group; Cg, 
control group; PCs, physical component summary; sF, short form.
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Figure 3 Mean score of mental component summary (MCs-12) of the sF-36 health 
survey in the BT and AT period in Tg and Cg.
Note: *P,0.05.
Abbreviations: BT, before training; AT, after training; Tg, trained group; Cg, 
control group; MCs, mental component summary; sF, short form.
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exercise training and psychophysical health in elderly people
opportunities may have had an impact on QOL in elderly 
people. It is known, indeed, that augmented physical activity 
is also associated with improvement in QOL.21 A 25-week 
APA program improved static balance, functional mobility, 
as well as PF, VT, and general health subdomains of QOL 
in community-dwelling older women.6
Conclusion
In conclusion, our results showed that an 8-week flexibility-
training APA program is able to improve psychophysical 
heath in the elderly significantly. During the aging process, 
a dynamic lifestyle, including regular physical activity, is a 
crucial factor for public and health care systems in order to 
improve QOL and physical fitness in aging people.
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